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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress the fluctuation of an 
equalization error accompanying the fluctuation of a system 
state by providing an optical transmission line for 
supplying gain to wavelength division multiplex signal light 
including optical signals provided with a specified 
wavelength and gain-equalizing the optical transmission line 
so as to respectively obtain the gain to be changed for a 
wavelength and the gain not to be changed. 

SOLUTION: An optical fiber transmission line to be a part of 
an optical fiber span, an optical amplification unit 
provided along the optical fiber transmission line, a 
passive gain equalizer 54 and an active gain equalizer 56 
are provided in respective sections. The passive gain 
equalizer 54 gain-equalizes the section so as to obtain the 
gain to be practically monotonously changed for the 
wavelength. Also, the active gain equalizer 56 gain- 
equalizes the section so as to obtain the gain not to be 
practically changed for the wavelength. That is, the 
wavelength characteristics of the gain to be practically 
changed are obtained by performing gain equalization by the pass 
then the wavelength characteristics of the gain are gain- equali 
equalizer 56 and the gain not to be practically changed for the 
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ive gain equalizer 54 first, 
zed by the active gain 
wavelength is obtained. 
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JI^WDMfl^^^^o $fc N lfx7^1 2 6 
CioT^XTSl 2 ORtfl 2 2 WOMHKi^ftS 

[0049] ttmtLx^mmvwmtfimmw 
^ctmmtzt, mmcttLxmmt&nxm 

[oo5o]hi2»hii K^znzfmmmmt 

B) , «»4&fi (nm) Jt«UT^*. 
[00 5 1]^ V^/m- 12 6 (H 1 1 <DQ] 

*»*»lf-ir*>l/ (c h 1) 7558187^ (c h 
8) <DMSieg^±l2Ji«tttiEB|t^JtSLTV^t>© 

;W ©SStfftxu^vh l 2 4©«^<D®/JMi (Xtt 

ffi) *-5*«fl&©iftftfc:-ai-3©T, a*©ss#tt 

[00 5 2] CCT% VfxV*f 1 2 6*K»tT*5 
7.TS1 2 0M1 2 2P^©P^PB^/J^<-r§i:, ^X 
l^^h 1 2 4K«fcoT^*tlT^SX^a>'©F S 
R (7 1 J-X^^h9;Upy^) ^7Ct<^§©T\ « 
^©^Sff mm 1 2lcBS« , C3SSft5«fc3K:fc5o ; f 

©ism, mtmcK5icmvxfflkmm\cmis\tz& 

5 *a*©ilt*«rtt#«WD Mfll^ic#* ZtlZZtt 
fs.'Os J E-©iB*©»fi»ttttt:xv'3(ff 1 2 6^©WiP 

S R*^^ < jarSW^KoVTKlB tfcj^F S RflVhS 
<^§J;5^^7X J P«1 2 0Rtfl 2 2F5©FaH^7v 



(7) 
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[0053] 01 3© (A) ~ (D) till 1 1 IC^Stl 

w&s-rgi-ea&So v^-fftt43V"»Tt», ttnogiuim: 

fb£€T#5X¥$i 2om*i 2 2Moiiims*Sfb* 
^KKtSLt^t^ctidW. 10 

Sftrsswtff&Bft* «t 5 tcfijt#«{b%tf v\ ^©# 

coo5 5] hi i\c^ti&$ffimmz.*z 

»©»Boii«*^rjiifc!a:So 20 
[ o o 5 6 ] 0 9 K^sn**www*fbs 5 4 t 1 

~ r-f ^©fiifiStfffc «fcoT\ E D F tc:fcW&f!tf#© 

[00 5 7] H9fc33S*nS3t*BBiS-pf4s EDF60 
Rtf 6 4 1 iS^ytfy^cJ; Df#&n5«*#K#TfiJ 

5 K b— »f 94*- F 6 2 RXf 6 4 OWSMWR^fflflf 

«h») fcsas*^ 01 oic^^mmLfcmmm 

tZtctbte, 1 4©tti*M^fcS^5tmffi 

Mfisa 1 1 8 ftmrnsmeftg 5 6 (Dvxvm? 1 
26 (01 iw o»jiHiEE«ffifrr«. cnm«fe 

[0 0 5 8] KfiK^UTJSJIBtt*fe^T${b-r*a^ 
%WDMfi^%K#£3fc46©ftxb;*yhi:bT, 0 
1 lfca*Sft«*5fc— #©3tf7X¥iRl 2 02fctfl 2 

mx^m^mts^ f s R^gfts-ss 

J:-5fcbTt><J;v>o 50 
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[0059] sfc. 01 i tf^nsexyif i 2 6 
fcffrTMNnMN^ftt^^ v^Hfr 6 * § 7n 

xJ|^fc«fc!>£fb£^Cfcfc«fcoTff7*¥«l 2 0 
&tf 1 2 2lHOlBH%Sft;*^ *ftfc * OFSR^t 

fb*-i±^<fc5tbTfe*v\ 

[0060] m9izm-$n%ymMmx*iz, 2^©b- 

flfl^StlTVStfV U-*f94 K 6 2 R tf 6 4©- 

MfftUT, 7^-y-F^yi^y^v^Ay^y- 

F#y fc! y ^fcf? 3 J: 9 te bTfe 

[00 6 1] Sfc, 38WWWMWb»5 4ttffl*7rW' 

/^9 6<Dmtpicffltt>tix^%t>\ aajtts^a— ;U6 
8 Aic«)t«iiam$Hv«{bfli 5 6 ©±Mijx(4T»j 
t»it & nss»W5fiH#«{b»*»ffl b-c t &i\ 
[0 0 6 2] 0 1 4\mmmmm<m<Di&<DMi$.mz 

^T0T2S5o 0 4 (09#B3) &C»oTESt^£ 

SfflH¥fb»5 6 ' tt. Hi l £^£ft3fc 0 xy"S!t?l 2 

nto&ffisi 3 o^fflvsnrvs. potswi 3 0 

©SJBflMjl/f-x*? 1 3 2»cfc»)«ft:S-&6ti«ci: 
)6xWVh 1 2 4©#57.¥«l 2 oatf 1 
2 2IH©|BH* , S{b««e.tU WiDi^Di'OF 

s RAWbbT, «fc©»«^fcfcttSHJHtttf£i:b 
-r§o Wiif 1 3 2 a, tsMaaBi 34*^1 

BUT* ^OKI&fcfflfcJSCT'Wf- 
x*? 1 3 2*M»0»«RXttttW*ff 5 CtWoT, 

[0 0 6 3] ytffi 1 0 4 t*3lj-^tMtt«fiJf#^bfg5 6 

' ©Hittt^-w^'j '^13 6*W6nr^ 
[0064] i3 8B, 

%nnmci : l©^7-ifr^lRtfm2<D^r:^l£ 
- A^^-K-r § ^^©^73 75 142t Si S.tf^2 

© ; e^^if-A^^ti^n§it^fci&©^Mjffii7-i' 

;V^1 4 4MH 4 6t, 7>C^^1 4 4Rt>*l 4 6* 
8»bfee-£*WPtlgttS7* bf-fff^ 1 4 
8Rtf 1 5 0t, 7*h7 2 V'r^^l 4 8Rtfl 5 0© 

1 5 2 i:*#A,7?V^ 0 ffi»®V§ 1 5 2©Hi?3fi^KS 

tJtwiPiHiKi 4 o#i»T««!isn 3 4*»i»u *n 

\cX<0s mMtt-Z 1 3 8lCj;^^tti$tlfcftJffX{i 
fiJf#«f4^-St=S:§ cfc o fc^;l/f-x*f 1 3 2 ©Hi) 

[0 0 6 5] 3HWttBi7^;l/^ 14 4lt m%.&, W 
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4 6{i, m%.lf, WDM«^3ttt45tt*«S»««Of- 

©i§£\ 7*h7^fr*#l 4 8Rtfl 5 0<DiitfrtB^ 
l^l/tf-JEe * § J: 5 &*J»*fT 5 c i: £ T, W 

co o 6 6] ia 1 5Rx$m 1 6 \mmmmmtm<Dm. 

7 . 4 fi, EftfiBEtf** 5 0%, ££H9t*% 1 . 4 

6 6£U KWMMPS (d /ira) £5 1 7. 4 175S5 10 
17.45 ^mK:«{bt«:fc*0»*0«««t«jSt 
TV»«o 190. 5mm©jp&©x£nyK©Jp&i|iiJiJ;£ 
£|4 0 nmcOlBHlfffactfc .fcoT, W^BMWL^ 
t^T3 d Bgfi©a*©igfl;*l|i!|»f tj^Tf^SC 

Co o 6 7] e 1 6 a, xita* i . os, m.%m%.M 

^£5 0 %, IfiJSW?: 1 . 4 6 6fcU KifffiWH 
(d pm) £5 1 7. 6 007iS5 1 7. 8 6 7/imt 
*{tLfcfctO»*©jftfiWtt*^LTV^„ 150. 5 
mm©JS*©x^D>«©J?*$iJffiI^2 7 0 nm©|g 20 

aw 3 c tK&^x, £w.mnx i o d Bm&<om$: 

COO 6 8] 017© (A) Rtf (B) -0 2 2© 
(A) fttf (B) ttHl 5 0Wtt*#*fci6flDmifl|* 
*f 0, 02 3© (A) Rtf (B) -02 5© (A) ft 
tf (B) BH1 6©Wtt*ffSfc»OlHWI*a?rHT? 

CO 0 6 9] &fWfc*V>T, WDMfi§»ft^;V 
W*25W6fcU ^ft£>©$ft («ttnm) tt, 
1520.50, 1522.02, 1523.56, 1525.08, 1526.62, 1528. 30 
16, 1529.70, 1531.24, 1532.78, 1534.34, 1535.88, 1 
537.44, 1539.00, 1540.56, 1542.14, 1543.70, 1545.2 

8, 1546.84, 1548.42, 1550.00, 1551.60, 1553.18, 15 
54.78, 1556.36, Rtfl557.96T*fc5„ 

[0 0 7 0] HI 7<0 (A) Rtf (B) Tftt, d=517. 
41, 018<D (A) Rtf (B) T?ttd =517.42, 01 9 
© (A) fttf (B) Tfttd =517.43, 02 0© (A) ft 
tf (B) Tfttd =517.44, 02 1© (A) fttf (B) X' 
ttd =517.45, 02 2© (A) fttf (B) T«:d=517. 
455T?£S 0 40 

CO 0 7 1] 0 2 3© (A) fttf (B) T«d = 

517.867, 02 4© (A) fttf (B) T?ttd =517.70, 
02 5© (A) fttf (B) •ettd=517.60T»»*o 

co o 7 2] fiLhowBTftt^ mnmtmm^^x 
mimt Lxm^z z. ti$xz% a 

CO 0 7 3] 50 
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coo 7 4] sfc, *»Bicj;*fc, a*«pft*»Rnr? 

CO 0 7 5] Hfc, *588fc«fcSfc % *•©<£?&£»£© 

C0i] HittwDM (Sfi^»j^«) j^^snsye 

C02] 02«01©S/Xf\UC^*5WDM{l*§ft© 
C03] 03© (A) RXl (B) &fttIi|I§g©?J#©$? 
C04] 04^*©flJt##{t5S©^0T^§ o 

C0 5 ] 0 5 irmmmmim<offlm&(DWimmx$> 
s= 

C0 6 ] 0 e Bffi*© nraEipjfs^{b»©ffli*^-r mxh 

C07] H7t4*58W»cJ;«Jfcjaa^Xri>,<D^*fi0l8 

C08] m8im7K*i<ti%&%.ffl<DmBm®*7K? 
mx&% 0 

C0 9 1 0 9 i£&&mtemm^m%ytmn®<Dnimm 

C01 0] 01 OSEDF (x;l/e^AK~y7r-Y 

C0 i i ] 0 i i immmmmmmmz^tm 
x°h%<, 

C0 1 2] 0 1 2 n.mimmmm<omtmm<Dmw 
mx&%o 

C0i3]0i3©(A)~(D) mmmmmtm 
C01 4] 01 4 immmmnmmvmmmzm 
C01 5] 01 5 ^iiii^ijf#^b§i©Kiw^Ba-r 

Sfc&©0T?&S o 

C01 6] 01 6«t61j«|iJ#^{bg|©ffi©SltP^ 
BJTSfc&©0-eSS o 
C01 7] 01 7© (A) RTJ (B) «01 5©Kftt£ 

C01 8] 01 8© (A) fttf (B) £01 5©#tt* 

m%rctb<Dmwm%mtm (^©2) -e&3 0 

C01 9] 01 9© (A) Rtf (B) «01 5©f#tt£ 
f#3fc»0ttHfffl*aVrig (^©3) T-a5So 
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[02 0] H2 0(D (A) RZ? (B) 
[02 1] 02 1(0 (A) RXf (B) 

t#3fcfe©fff»#«-fia (^©5) 

[02 2] 02 2<D (A) Rtf (B) 

mzrctb<omnm*K?m (^-©6) 

[02 3] 02 3(0 (A) Rtf (B) 

mrabmmm^tm (*© i ) 

[02 4] 02 4(D (A) Rtf (B) 

nzKtbmnmz^rm (*©2) 

[02 5] 02 5(0 (A) (B) 
5 2 Jtfcfia^y]- 



»B91 5<D#14£ 

a0i 5< 

(i0 1 5 < 
tt0 1 6 1 
«0 1 6 1 
«0 1 6( 



\<om i m. 
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1= 5 4 Si&WfUtf^fkgg 

5 6 ttttft9«H9«fbH 

60 i;l/Wi.F-/77^ (EDF) 

6 2, 6 4 U—ifF'ft-Y 
6 6 MWt^Ja.-)]/ 
6 8 a@Bfc^S?a-;P 
1 1 4 flJIf 



1 1 6 

1 1 8 ttEfflttm 
10 5 4 SSlWfiJfPfffcii 
5 6 ftBM&M9ft& 

1 2 0, 1 2 2 f7Xfi 
1 2 4 

1 2 6 lfxy*f 
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